TITLE OF THE INVENTION: 
RADIO RESOURCE CONTROL 



BACKGROUND OF THE INVENTION: 
Field of the Invention: 

[0001] The invention relates to a method of controlling radio resources in 
telecommunications system, an arrangement, and a radio network controller. 

Description of the Related Art: 

[0002] Controlling the transmit power of radio channels plays a significant 
role in the performance of interference limited telecommunications systems, 
such as CDMA (Code Division Multiple Access) systems. As the performance 
requirements have increased, the power control is required to account for fast 
temporal changes in the radio channels. 

[0003] One tool for providing a fast power control is based on closed-loop 
power control, wherein a receiver receives a dedicated channel and performs a 
SIR (Signal-to-Interference Ratio) measurement on the dedicated channel. A 
transmit power control command is generated based on a comparison between 
a target SIR and the SIR measurement, and the transmit power control com- 
mand is transmitted to the transmitter in order to adjust the transmit power of 
the dedicated channel to provide the target SIR. The target SIR is typically 
generated on the basis of success or failure of decoding a coding block, such 
as a frame, within limits of required quality, such as that defined by a FER 
target. 

[0004] Some telecommunications systems support rate control, which en- 
ables changing the data rate in a time scale of the order of the duration of data 
coding block. 

[0005] Therefore it is desired to consider power control methods, which 
account for the rate control. 
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SUMMARY OF THE INVENTION: 

[0006] An object of the invention is to provide an improved radio resource 
control method and a device implementing the method. According to an aspect 
of the invention, there is provided a method of controlling radio resources in 
telecommunications system supporting use of a plurality of data transfer rates 
in transmission of dedicated channels between a transmitter and a receiver, in 
which method a target SIR is adjusted to match a first data rate applied during 
a first TX time interval of the dedicated channel, the target SIR providing a 
reference SIR value for closed-loop power control, wherein a comparison be- 
tween a SIR measured from the dedicated channel transmitted at the first data 
rate and the target SIR is performed, and wherein a transmit power control 
command is provided to the transmitter on the basis of the comparison. 

[0007] According to a second aspect of the invention, there is provided an 
arrangement for controlling radio resources in telecommunications system 
supporting use of a plurality of data transfer rates in transmission of a dedi- 
cated channel transmitted from a transmitter to a receiver, the arrangement 
including an adjusting unit connected to the receiver, for adjusting a target SIR 
to match a first data rate applied during a first TX time interval of the dedi- 
cated channel, the target SIR providing a reference SIR value for closed-loop 
power control, wherein a comparison between a SIR measured from the dedi- 
cated channel transmitted at the first data rate and the target SIR is performed, 
and wherein a transmit power control command is provided to the transmitter 
on the basis of the comparison. 

[0008] According to another aspect of the invention, there is provided a ra- 
dio network controller in telecommunications system supporting use of a plu- 
rality of data transfer rates in transmission of a dedicated channel from a 
transmitter to a receiver, the radio network controller including an adjusting 
unit connected to the receiver, for adjusting a target SIR to match a first data 
rate applied during a first TX time interval of the dedicated channel, the target 
SIR providing a reference SIR value for closed-loop power control, wherein a 
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comparison between a SIR measured from the dedicated channel transmitted 
at the first data rate and the target SIR is performed, and wherein a transmit 
power control command is provided to the transmitter on the basis of the com- 
parison. 

[0009] Preferred embodiments of the invention are described in the depend- 
ent claims. 

[0010] The method and system of the invention provide several advantages. 
The invention provides data-rate-sensitive power control of a transmitter, thus 
increasing the accuracy of the power control and improving the performance 
of the telecommunications system. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

[0011] In the following, the invention will be described in greater detail 
with reference to the preferred embodiments and the accompanying drawings, 
in which: 

[0012] Figure 1 shows an example of telecommunications system; 

[0013] Figure 2 shows a second example of telecommunications system; 

[0014] Figure 3 shows time evolution of parameters associated with data 
transfer; and 

[0015] Figure 4 shows methodology according to embodiments of the in- 
vention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS: 
[0016] Figure 1 shows an example of telecommunications system by means 
of a simplified block diagram. The structure and fimctions of the network ele- 
ments are only described when relevant to the present solution. 

[0017] The illustrated telecommunications system includes a core network 
(CN) 100, a radio access network 130 and a mobile station (MS) 170. For sim- 
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simplicity, a radio access network 130 called UTRAN (UMTS (Universal 
Mobile Telecommunications System) Terrestrial Radio Access Network) is 
taken as an example. UTRAN belongs to the third generation and is imple- 
mented with WCDMA (Wideband Code Division Multiple Access) technol- 
ogy. The solution is not limited to a WCDMA radio interface but applications 
exist which are implemented with cdma2000, MC-CDMA (Multi-Carrier 
Code Division Multiple Access) or OFDMA (Orthogonal Frequency Division 
Multiple Access) technologies without restricting the invention to those tech- 
nologies. 

[0018] The telecommunications system may be divided into a mobile sta- 
tion 170 and a network part. The mobile station 170 may also be called user 
equipment, a terminal, a subscriber terminal and a mobile telephone. The mo- 
bile station 170 may also be a radio modem providing an air interface for a 
portable computer device. 

[0019] The network part comprises the fixed infrastructure of the radio sys- 
tem, i.e. the core network 100 and the radio access network 130. 

[0020] The illustrated structure of the core network 100 corresponds to a 
system, which incorporates both circuit-switched and packet-switched do- 
mains. Both domains may share the radio access network 130. 

[0021] A mobile services switching center (MSC) 102 is the center point of 
the circuit-switched domain of the core network 100. The mobile services 
switching center 102 typically serves the connections of the radio access net- 
work 130. The tasks of the mobile services switching center 102 include: 
switching, paging, user equipment location registration, handover manage- 
ment, collection of subscriber billing information, encryption parameter man- 
agement, and echo cancellation. 

[0022] Large core networks 100 may have a separate gateway mobile ser- 
vices switching center (GMSC) 1 10, which is typically responsible for circuit- 



4 



switched connections between the core network 100 and external networks 
180, such as a public land mobile network (PLMN) and a public switched tele- 
phone network (PSTN). 

[0023] A serving GPRS support node (SGSN) 1 18 is the center point of the 
packet-switched domain of the core network 100. The main task of the serving 
GPRS support node 1 1 8 is to transmit and receive packets together with the 
mobile station 170 supporting packet-switched transmission by using the radio 
access network 130 or the base station system. The serving GPRS support 
node 1 1 8 contains subscriber and location information related to the mobile 
station 170. 

[0024] A gateway GPRS support node (GGSN) 120 is the packet-switched 
side counterpart of the gateway mobile services switching center 110 of the 
circuit-switched side with the exception, however, that the gateway GPRS 
support node 120 must also be capable of routing traffic from the core network 
100 to external networks 182, whereas the gateway mobile services switching 
center 1 10 only routes incoming traffic. In our example, external networks 182 
are represented by the Internet. 

[0025] The radio access network 130 comprises radio network subsystems 
140, 150. Each radio network subsystem 140, 150 comprises radio network 
controllers (RNC) 146, 156 and base transceiver stations (BTS) 142, 144, 152, 
154. Terms such as 'base station' and 'node B' instead of 'base transceiver 
station' may also be used. The base station 142, 144, 152, 154 provides the 
mobile station 170 with access to the core network 100. Solutions may exist in 
which the base station 142, 144, 152, 154 is capable of implementing both the 
TDMA and WCDMA radio interfaces simultaneously. 

[0026] The mobile station 170 provides a user with access to the telecom- 
munication system. The mobile station 170 comprises two parts: mobile 
equipment (ME) 172 and a UMTS subscriber identity module (USIM) 174. 
The mobile station 170 comprises at least one transceiver for establishing a 
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radio link to the radio access network 130. The mobile station 170 may com- 
prise at least two different subscriber identity modules. The mobile station 170 
further comprises an antenna, a user interface and a battery. Today, different 
types of mobile station 170 exist, for instance equipment installed in cars, and 
portable equipment. 

[0027] The USIM 174 comprises user-related information and information 
related to information security, such as an encryption algorithm. 

[0028] With reference to Figure 2, a transmitter 200 transmits a dedicated 
channel 226, which is received by a receiver 216. The dedicated channel 226 
provides a data transfer channel and is typically dedicated to a single transmit- 
ter-receiver pair, and may be separated from other radio channels by a specific 
channelization coding. The dedicated channel 226 may further be associated 
with a specific antenna beam, which may be a transmit antenna beam or a re- 
ceive antenna beam depending on the antenna configuration of the receiver 
216 and the transmitter 200. 

[0029] In UTRAN, the dedicated channel 226 may be an uplink dedicated 
physical channel, such as a DPDCH (Dedicated Physical Data Channel), and 
DPCCH (Dedicated Physical Control Channel), for example. In this case, the 
transmitter 200 is base station 142, and the receiver 216 is the mobile station 
170. 

[0030] In UTRAN, the dedicated channel 226 may be a downlink dedicated 
physical channel, such as a DPCH (Downlink Dedicated Physical Channel). 

[0031] The CDMA telecommunications system to which the invention may 
be applied supports use of a plurality of data transfer rates, also called trans- 
mission data rates, in transmission of the dedicated channels. Data rate typi- 
cally characterizes an average number of bits, characters, symbols, or blocks 
per unit time transmitted by the transmitter. The unit of the data rate may be, 
for example, bits per seconds. 
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[0032] The data rate may be controlled by a rate controller. 206 in the 
transmitter according to a rate control command 214 or a rate grant command 
214. The rate control command 214 or the rate grant command 214 may be 
generated in the base station 142 or in the mobile station 170 depending on the 
embodiment. 

[0033] The physical signal carrying the dedicated channel 226 may be am- 
plified in a power amplifier 202 in the transmitter 200. 

[0034] The dedicated channel 226 is received by the receiver 216, which 
may measure a SIR (Signal-to-interference Ratio) in a SIR measurement unit 
220. A SIR measurement procedure and the structure of the SIR measurement 
unit 220 are known to one skilled in the art. 

[0035] The SIR characterizes a signal quality of the dedicated channel ob- 
tained with a direct measurement. Thus, in an interpretation, the SIR may be 
one of the following: SIR (a ratio of the signal power to the interference 
power), Eb/No (a ratio of the combined received energy per information bit to 
the noise power spectral density), Eb/Nt (a ratio of the combined received en- 
ergy per information bit to the effective noise power spectral density), Ec/Iq (a 
ratio of the pilot energy accumulated over one PN chip period to the total 
power spectral density in the received bandwidth), and C/l (a ratio of the car- 
rier power to the interference power). The invention is not, however, restricted 
to the aforementioned measures. 

[0036] A measured SIR 228 is inputted fi-om the SIR measurement unit 220 
into a comparator unit 222, which compares the measured SIR with a target 
SIR 250 received fi^om an adjusting unit 236. The target SIR 250 provides a 
reference SIR value for a closed loop power control. 

[0037] The comparator 222 generates a transmit power control command 
230 (TPC) on the basis of the comparison, and inputs the TPC 230 into a mul- 
tiplexer 224. For example, if the measured SIR 228 is smaller than the target 
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SIR 250, the TPC 230 aims at increasing the transmit power of the dedicated 
channel 226. If the measured SIR is larger than the target SIR 250, the TPC 
230 aims at decreasing the transmit power of the dedicated channel 226. 

[0038] The multiplexer 224 multiplexes the TPC 230 into a physical chan- 
nel 232, such as the DPCH or DPCCH, and provides the TPC 230 to the re- 
ceiver 200. The physical channel 232 may further transfer a payload signal 
252 inputted into the multiplexer 224. The receiver 200 may include a demul- 
tiplexer 208, which extracts the TPC 230 from the physical channel 232, and 
provides the power amplifier 202 with the TPC 212. 

[0039] The power amplifier 202, the SIR measurement unit 220, the com- 
parator 222, the multiplexer 220, and the demultiplexer 208 provide an exam- 
ple of an implementation of an inner loop of closed-loop power control. The 
invention is not, however, restricted to the presented example but may be ap- 
plied to any power control mechanism, which supports fast power control, 
wherein a target SIR 250 is used as a reference value for the inner loop. In 
UTRAN, for example, the duration of a cycle of the inner loop may be 667 
microseconds at minimum, and the inner loop power control works together 
with the open loop power control. 

[0040] Coding blocks, such as frames, of the dedicated channel 226 may be 
decoded in the decoder 218. The decoder 218 may report an error indicator 
248 to the adjustment unit 236. The error indicator 248 typically characterizes 
the quality of the data transfer carried by the dedicated channel 226. The error 
indicator 248 may be a result of a CRC (Cyclic Redundancy Check), estimated 
BER, soft information, or Eb/No, for example. The error indicator 248 typically 
indicates success of decoding i.e. an erroneous or correct decoding of a coding 
block decoded in the decoder 218. 

[0041] With reference to Figure 3 let us consider an example of time evolu- 
tion of parameters associated with the data transfer. The x-axis 300 shows 
time in arbitrary scale, such that the occasions on the right hand side take 
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place earlier than those on the left hand side. The y-axis 320 shows the data 
rate and target SIR 250 in arbitrary scales. 

[0042] The transmission of the dedicated channel 226 may be divided into a 
first TX (transmission) time interval 302 and. a second TX time interval 304. 
Further time intervals transmitted at different data rates may occur before the 
second TX time interval 304 and after the first TX time interval 302, but they 
are not shown in Figure 3. The first TX time interval 302 and the second TX 
time interval 304 may locate temporally in any time instant in the transmission 
of the dedicated channel 226. 

[0043] During the first TX time interval 302, the dedicated channel 226 is 
transmitted at a first data rate 306. A first codmg block 308 is transmitted dur- 
ing the first TX time interval 302. The first data rate 306 may be any data rate 
supported by the telecommunications system. The target SIR may be adjusted 
to the value 3 14 during the first TX time interval 302. 

[0044] During the second TX time interval 304, the dedicated channel 226 
is transmitted at a second data rate 322. A second coding block 310 is trans- 
mitted during the second TX time interval 304. The second TX time interval 
304 is transmitted prior to the first TX time interval 302. The second data rate 
322 may be any data rate supported by the telecommunications system. The 
target SIR 250 is adjusted to value 316. 

[0045] Figure 3 fixrther shows a third coding block 324 transmitted prior to 
the first coding block 308. The third coding block 324 may have similar struc- 
ture and characteristics to those of the first coding block 308 and the second 
coding block 310. The third coding block 324 may be transmitted at any data 
rate. 

[0046] There may be other TX time intervals between the second TX time 
interval 304 and the first TX time interval 302. The other TX time intervals 
may be transmitted at the second data rate 322. In this context, the third coding 
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block 324 represents any coding block, which is decoded before the reception 
of the first TX time interval 302, and is thus capable of providing information 
for adjusting the target SIR for the reception of the first TX time interval 302. 

[0047] A coding block 308, 310, 324 may be a firame structure, such as a 
radio TTI (Transmission Time interval). In UTRAN, for example, the duration 
of a TX time interval 302, 304 is typically a multiple of the duration of a 20- 
milliseconds TTI. 

[0048] The first coding block 308 and the second coding block 310 may be 
divided into time slots 308A, 308B, 308C and 310A, 310B, 3 IOC, respec- 
tively. In UTRAN, a coding block 308, 310 includes 30 time slots, each time 
slot corresponding to an inner loop power control period. 

[0049] Figure 3 illustrates a case wherein the data rate applied in the trans- 
mission of the dedicated channel 226 is changed fi-om the second data rate 322 
to the first data rate 306. The time instant of the change in the target SIR fi-om 
value 316 to value 314 may be different fi-om the time instant of the change of 
the data rate fi-om the second data rate 322 to the first data rate 306. 

[0050] The adjusting unit 236 adjusts the target SIR 250 to match the first 
data rate 306, and inputs the target SIR 314 into the comparator 222. Now, the 
target SIR 250 matches the transmission data rate, and the inner loop of the 
closed-loop power control converges to a required transmit power, thus ena- 
bling minimizing the multi-user interference effects and increasing the capac- 
ity of the telecommunications system. 

[0051] The adjusting unit 236 may be implemented with a computer and 
software, and required interfaces and connections to the receiver 216. The 
computer may include random access memory. 

[0052] In an embodiment of the invention, the adjusting unit 236 adjusts the 
target SIR 250 to provide the required quality of the dedicated channel 226. 
The required quality may be indicated by a target FER (Frame Error Rate) or 
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another quality measure characterizing the required quality of the data trans- 
fer. The adjusting unit 236 may, for example, include a look-up table includ- 
ing target SIR 250 values for various data rates for different required qualities 
of the dedicated channel 226. For example, there are target FER values FER^ 
=5 % and FERt =1 % corresponding to the required quality of transmission of 
a video signal and transmission of an electric mail file, respectively. For such 
a purpose, there may be a look-up table for each of target FER value, and as a 
result, a different target SIR 250 is obtained in the two cases, thus leading to 
different transmit power requirements in the transmitter 200. 

[0053] In an embodiment of the invention, the adjusting imit 236 estimates 
a change 318 in a required SIR with respect to a change from a second data 
rate 322 to the first data rate 306. The required SIR is defined, for example, by 
the target FER. The target SIR 314, which matches the first data rate 306, may 
be obtained by subtracting the change 318 in the required SIR from the target 
SIR 316, which matches the second data rate 322. 

[0054] It is noted that additional factors, such as those depending on decod- 
ing results indicated by the error indicator value 248, may be accounted for 
when estimating the change in the target SIR. It is ftirther noted that there may 
be other coding blocks between the first coding block 308 and the second cod- 
ing block 310. 

[0055] The error indicator value 248 may characterize the reliability of the 
decoding of a third coding block 324 transmitted prior to the first TX time in- 
terval 302. In an embodiment, the third coding block 324 is transmitted k cod- 
ing blocks prior to the first coding block 308, wherein k coding blocks charac- 
terizes a decoding delay 326 and k=l,2, .... 

[0056] The changes 318 in the required SIR corresponding to different tar- 
get FERs may be stored in the memory of the adjusting unit 236 and retrieved 
from the memory according to the change in the data rate 312. In terms of 
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mathematical expressions, the target SIR corresponding to the first data rate 
may be expressed as 

S^^ti^) - S^^ti^l) ^FIXED ^BATE_SENSITJyE(^\y^2) ^ (0 

wherein SIRt(ri) and SIRt(r2) are the target SIR values matching the first data 
rate ri and the second data rate r2, respectively. Parameter □RATE_SENsmvE(ri, 
r2) characterizes the change in the required SIR when the data rate is changed 
from the second data rate r2 to the first data rate ri. For example 
□RATE^SENsmvECfb ^2) Hiay be written as 

^RATE_ SENSITIVE * ^2 ) = j " 



wherein Eb is the receiver energy per bit, and No is the power density in the 

are the target values 



received fi-equency band. Quantities I — ] and f — 



2 



-f- corresponding to a required quality, such as that indicated by the 



of the 

target FER, of the dedicated channel 226 for the first data rate ri and the 



second data rate r2, respectively. The target values 
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obtained by a link level simulation, for example, and stored in the memory of 
the adjusting unit 236. Eq. (1) may be applied, for example, when the first TX 
time interval 302 and the second TX time interval 304 are consecutive TX 
time intervals. 



[0057] The target values of 



and ^ 
No 



may be located in a look-up 
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table of the adjusting unit 236 and retrieved from the look-up table by input- 
ting the appropriate data rate or an index of the data rate into the look-up table. 

[0058] Parameter □ fixed characterizes the change in the data rate due to the 
conventional target SIR adjustment, and can be expressed as 
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when the error indicator value 248 indicates a successful decoding of the third 
coding block 324 transmitted prior to the first TX time interval 302, and 



when the error indicator value 248 indicates an unsuccessful decoding of the 
third 324 coding block transmitted prior to the first TX time interval 302. 
[0059] In an embodiment of the invention, the adjusting unit 236 indicates 
if the target SIR SIRt(ri), such as that shown in Equation (1), falls outside a 
range of the allowed SIR values. The allowed SIR values may be specific to 
the required quality of the dedicated channel 226 and the range may be de- 
fined by a lower limit SIR^in and an upper limit SIRn^ax- If the target SIR falls 
outside the range [SIR^in, SIR^ax], the adjusting unit 236 sets the target SIR 
into a value, which falls within the range. For example, if the target SIR 
SIRt(ri) is greater than SIR^axj. the target SIR may be fixed at the SIR^ax value 
i.e. SIRt(ri)= SIR^ax until a new target SIR falls within the range. If the target 
SIR SIRt(r,) is less than the SlR^i^ the target SIR may be fixed at the SIR„un 
value i.e. SIRt(r,)= SIR^in, until a new target SIR falls within the range. 

[0060] A test whether the target SIR falls outside the range of the allowed 
SIR values and the setting procedure wherein the target SIR is set to an al- 
lowed SIR value may be implemented with a computer and software in the 
adjusting unit 236. 

[0061] A case may occur, where the receiver 216 requires information on 
the data rates applied in the transmission. The first data rate value may be in- 
dicated with signalling information provided to the adjusting unit 236 prior to 
changing the data rate from one to another. The adjusting unit 236 may in- 
clude a register, where possible data rates and the associated adjusting parame- 
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ters, such as the target values of and — ^ are stored. 
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[0062] In an embodiment of the invention, the adjusting unit 236 includes a 
look-up table, which provides the adjusting parameters for a given data rate 
and given target FER. 

[0063] In an embodiment of the invention, the adjusting unit 236 receives 
data rate information 240 on the first data rate 306. The data rate information 
240 may include, for example, an exact value of the first data rate 306. 

[0064] In an embodiment of the invention, the arrangement 234 further in- 
cludes a predicting unit 238 connected to the adjusting unit 236. The predict- 
ing unit 238 predicts the first data rate from received signalling information 
242. The predicted first data rate 244 is inputted from the predicting unit 238 
into the adjusting unit 236. The prediction may be used, for example, when the 
first data rate to be used in the transmission is not available before the recep- 
tion of the first coding block 308. The predicting unit 238 may be imple- 
mented with a computer and appropriate software. 

[0065] A similar predicting procedure may be applied to predict any data 
rate used in constructing the target SIR. 

[0066] For example, when the transmitter 200 transmitting the dedicated 
channel 226 is a base station 142, a scheduler located in the base station 142 or 
in the radio network controller 146 determines the first data rate to be used in 
the transmission, and notifies the mobile station 170 about the first data rate 
with signalling information 242. In such a case, the predicting unit 238 located 
in the mobile station 170 generates the first data rate value on the basis of the 
signalling information. 

[0067] When the transmitter 200 transmitting the dedicated channel 226 is a 
mobile station 170 a scheduler located in the base station 142 or in the radio 
network controller 146 determines an appropriate data rate to be used in the 
transmission and transmits to the mobile station 170 rate control commands 
214 or rate grant commands 214 according to which the rate controller 206 of 
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the mobile station 170 determines the actual data rate i.e. the first data rate. 
The first data rate may be selected on the basis of the data rate suggested by 
the base station 142, and status information, such as buffer information and 
power information, of the mobile station 170. The mobile station 170 may 
transmit the information on the first data rate to the base station 142, and fur- 
ther to the adjusting unit 236, in advance. In some cases, however, the infor- 
mation on the first data rate is transmitted simultaneously with the dedicated 
channel 226, and the first data rate is predicted in the adjusting unit 236 based 
on the rate control commands 214 or rate grant commands 214 transmitted to 
the mobile station 170. 



[0068] The prediction of the data rates may indicate that the parameters, 

for the predicted first data rate 



such as the target values of f— 1 and f— 



r\ and the predicted second data rate r2, respectively, used in constructing the 
target SIR, may be unknown a priori to the adjusting unit 236. In an embodi- 
ment, the adjusting unit 236 estimates a required value of the target | — ] by 

using the target values of data rates known to the adjusting unit 236. 

The estimation may be performed with interpolating or extrapolating methods, 
for example. The estimation may be implemented with a computer and soft- 

ware, for example. It may also be possible, that the estimated target — ^ is 

^NoJ 

then stored in the memory of the adjusting unit 236 for a later use. 

[0069] It is noted, that although the prediction of the data rate is described 
in conjunction with the first data rate, similar procedures and functional ele- 
ments, such as the predicting unit 238, may be applied to any TX time interval 
occurring in the bit stream transmitted between the transmitter 200 and the 
receiver 216. 



15 



[0070] In mathematical terms, the target SIR may be expressed as follows: 



SIRt (ri ) = SIR, (r2 ) + AjrjxED ' f 



No) \No) 



2P 



f 



where data rates r2p and rip are predicted data rates of the second data rate 
and the first data rate r2, respectively. The value of the t^fjxED depends on 
whether the second coding block 310 was decoded correctly or erroneously. 
Function f characterizes contribution of the data rate change to the change in 
the target SIR and may be expressed in more explicit form as 

= +(1-^/^1 . (6) 

where parameter ©accounts for an error in the data rate prediction of the 
second data rate r2 and may have values between 0 and 1. If the second coding 
block 310 was decoded erroneously, parameter co takes value coi. If the second 
coding block 310 was decoded correctly, parameter cotakes value 032- 
Furthermore, if the predicted value of the second data rate r2 is a known 
parameter, comay be set to coO. 

[0071] In general terms, the SIRt(r2) and the function arguments in 
function f may be results from the previous target SIR adjusting step, whose 



( Eu^ 

adjusting parameters, such as the — 



value, are available to the adjusting 



unit 236. With this procedure, the SIR adjusting procedure follows smoothly 
the changes in the radio environment and the requirements of the radio link. 

[0071] Embodiments of the invention may also be considered in terms of 
non-consecutive frames transmitted in the dedicated channel 226. A target SIR 
for a n2:th frame may be expressed as 
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wherein SIRfin2) and SIR^(ni), respectively, denote the SIR targets of the 
dedicated channel 226 for the nith and n2th frames. Factor en is the error 
indicator value 248 of the nth coding block. Factor g(en) the function of SIR 
target difference dependent on the success or failure of decoding the nth frame 
transmitted between the (ni+l.k)th and (n2-k)th frames. Factor k represents the 
coding delay in coding block units. 

[0072] The equations (1) to (7) and the quantities therein are typically ex- 
pressed in dB units. However, it is clear to one skilled in the art how to con- 
vert the equations into other units. 

[0073] In an embodiment of the invention, the receiver is located in a mo- 
bile station 170 and the transmitter 200 is located in a base station 142. In this 
case, the adjusting unit 236, and the predicting unit 238 are located in the mo- 
bile station 170. 

[0074] In an embodiment of the invention, the receiver 216 is located in a 
base station 142 and the transmitter 200 is located in a mobile station 170. In 
this case, the adjusting unit 236, and the predicting unit 238 may be located in 
the base station 142 or in the radio network controller 146. Applications may 
exist, wherein the adjusting unit 236, and the predicting unit 238 are distrib- 
uted both to the base station 142 and the radio network controller 146. 

[0075] With reference to Figure 4, the methodology according to embodi- 
ments of the invention is illustrated. 

[0076] In 400, the method starts. 

[0077] In 402, the first data rate is predicted from received signalling in- 
formation. 

[0078] In 404, a change in a required SIR is estimated with respect to a 
change from a second data rate to the first data rate, the second data rate being 
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applied to the dedicated channel 226 during a second TX time interval trans- 
mitted prior to the first TX time interval. 

[0079] In 406, the target SIR is adjusted to match a first data rate applied 
during a first TX time interval of the dedicated channel 226. 

[0080] In 408, it is indicated if the target SIR falls outside a range of the 
allowed SIR values. 

[0081] In 410, if the target SIR falls outside the range of the allowed target 
SIR values, the target SIR is set into a value which falls within the allowed 
range. 

[0082] In 412, the method ends, 

[0083] Even though the invention is described above with reference to an 
example according to the accompanying drawings, it is clear that the invention 
is not restricted thereto but it can be modified in several ways within the scope 
of the appended claims. 
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